Complete proximal canalicular obstruction is one of the main cause of epiphora among patients complaining about ocular discomfort in their daily life [1] . This functional disturbance
is traditionally treated by a lacrimal bypass surgery named conjunctivodacryocystorhinostomy (CDCR). Other indications for this surgery are lacrimal pump failure associated with facial palsy and epiphora despite a patent dacriocystorinostomy (DCR) [1] .
In the management of proximal obstruction of the lacrimal drainage system, performing a new drainage system between the conjunctiva and the nasal cavity with the insertion of a tear drainage tube, is an accepted treatment technique [2] [3] [4] [5] . It was first described by Von Hoffman in 1904, and later by Kraupa and Goar [2] . Lester Jones in 1962, described various procedures for the management of proximal obstruction and noted a high rate of closure of the fistula in cases of CDCR with anastomosis of the lacrimal sac to the conjunctiva and nasal mucosa [2] . To overcome this problem, he tried different stents before developing a Pyrex glass tube [2] . Thin Pyrex tubes provided excellent capillary attraction, low irritation to surrounding tissues, and a low risk of blockage; but as complication rates were still unacceptably high for some surgeons, new materials and techniques were developed [2] . Although these developments, in patients with CDCR, the most common complications associated with tear drainage tube, are tube extrusion, malposition, obstruction, and diplopia [3] .
The purpose of this study is to evaluate and compare the efficiency of CDCR surgery with the use of tear drainage tubes with different material, such as silicone and Medpor coated.
Materials and Methods
13 eyes of 13 patients; who underwent CDCR surgery with a tear drainage tube placement between September 2009 and November 2014 years were included in this retrospective study. The study was conducted in accordance with the ethical standards stated in the 1964 Declaration of Helsinki. The study was approved by the Local Ethics Committee of the participating center. All patients were informed about the purpose of the study and provided their consent.
The patients had grade 4 symptomatic epiphora according to Munk scale. The mean duration of symptom was 10.07 ± 1.7 months. All patients underwent preoperative lacrimal irrigation for detecting the patency of the lacrimal system. Functional obstruction secondary to external DCR surgery was seen in 8 of 13 (61.5%) eyes, traumatic upper lacrimal system damaged was seen in 4 of 13 (30.8%) eyes, and punctal atrezia was seen in 1 of 13 (7.7%) eyes. Patients with evidence Introduction of the patients were 45 ± 17.8 years (range from 17 to 70). 6 of 13 (46.1 %) patients were male, and 7 of 13 (53.8 %) patients were female. Seven patients had obstruction in the right eye, five patients had in the left eye, and one patient had bilateral obstruction. The etiological distribution of patients were shown in table 1. But in consideration of the size of the study, comparison of the success rates could not be done according to the etiological distribution.
PVP tube was inserted in 8 (61.5 %) eyes and Medpor coated tube was inserted in 5 (38.5 %) eyes of 13 patients in proximal obstruction of lacrimal system with different etiologies (functional obstruction secondary to external dacryocystorhinostomy, traumatic upper lacrimal system damaged, punctal atresia). While the patency of lacrimal system with lacrimal irrigation test was found negative in 8 of 13 (61.5%) patients, it was positive in 5 (38.5%) of them. A comfortable, epiphora-free eye, with the patency of lacrimal passage and a normal dye clearance test was found in 4 of 5 (80%) eyes in Medpor coated tube, and 1 of 8 (12.5%) eyes in PVP tube. There is statistical difference between the patency of the lacrimal system with two different tubes (p = 0.032). In patients with epiphora (8 of 13, 61%) only one (2 of 8, 25%) and more than one complication (6 of 8, 75%), all which cause anatomical disorder, were seen ( Table 2) .
During the follow-up period 9 of 13 (69.2%) patients had more than one complication, 2 of 13 (15.4%) patients had only one complication, and 2 (15.4%) of patients had no complication. There was no change in the complications according to tube type (p = 0.103 > 0.05). In the study symblepharon was observed in 2 (15.4%) eyes of 13 patients with anastomosis between inferior nasal conjunctival flap and nasal mucosal flap, and this complication didn't changed according to the material of the tube (p = 0.487 > 0.05). Tube malposition was only occurred in 1 of 8 (12.5%) patients with PVP tube. Obstruction at the distal end of the tube with nasal mucosal overgrowth was seen in 1 of 5 (20%) eyes with Medpor tube. Proximal end of the tube obstruction with conjunctival over-growth or granuloma was seen in 4 of 8 (50%) eyes with PVP tube eyes ( Figure 1 ). Both distal and proximal end of obstruction was seen in 2 of 8 (25%) eyes with PVP tube (Table 3) .
of lacrimal hypersecretion with an anatomically patent DCR, eyelid malposition, idiopatic canalicular obstruction or canalicular obstruction due to viral infections of eye surface, Stevens -Johnson syndrome, lachrymal surgery in patients' previously undergone chemotherapy and radiotherapy were not included in the study.
The surgery was performed under general anesthesia. Initial surgical steps were same as classical external dacryocystorhinostomy surgery; after the lower flaps (lacrimal sac and mucosal flap) were sutured, passage was created from beneath of the caruncle to the lacrimal sac by using number 11 surgical blade. Initially we preferred to do anterior flaps between inferior nasal conjunctival flap and nasal mucosal flap, and inserting the tube into the nasal cavity. The choice of the tube to be implanted was random. Silicone (PVP Metaireau tube-FCI Opththalmic) were inserted in 8 of 13 (61.5%) eyes, and Medpor coated tubes were inserted in 5 of 13 (38.5%) eyes. The tube was fixed with 6-0 vicryl suture to the conjunctiva or lid margin. Patients were given topical antibiotics and steroid, as well as nasal decongestant postoperatively.
All patients were seen at 1 week and 1, 3, 6, 12 months after the surgery. Irrigation the bypass tube with normal saline was also done regularly in each control in order to maintain lacrimal passage patency. The patients were advised not to blow the noses for two weeks. As fluorescein test provides a quantitave measurement of lacrimal drainage function after DCR, we performed fluorescein dye disappearance test at the first visit postoperatively and also in patients complaining about persistent epiphora postoperatively.
Data were encoded and analyzed using the SPSS software (version 22.0, SPSS, Inc.). Descriptive statistics, frequency and percentage, were done. In consideration of total case number is lower than 30 (n < 30), nonparametric statistical tests (Chi-square test) was used for analysis. A P value less than 0.05 was determined to be significant. As the study consist of low number of patients, the results of the complications were given in percentage.
Results
Thirteen eyes of 13 patients were included in the study. The mean follow up period was 16 months in PVP tear drainage tube users and 24 months in medpor coated tear drainage tube users. The mean age 
Discussion
Congenital absence of the canaliculi, destruction of the canaliculi following trauma, complete closure of either canaliculi or the inferior canaliculus following failure of conservative canalicular surgery, and cases with a permanent paralysis of the lacrimal pump are all known reasons for canalicular obstruction, and intermittent or constant tearing is the most common problem in canalicular obstruction. The frequency of canalicular obstruction is reported as 16-25 % in patients with epiphora [6] . Elodie et al. studied 71 patients with transcaruncular inserted angled extended Jones' tube and reported their ethiologic distrubition as idiopathic (48%, 34/71), viral (18%, 13/71), traumatic (13%, 9/71), congenital agenesis (9%, 6/71), chemotherapy (7%, 5/71), atopic (4%, 3/71), and also 19% unsuccessful external DCR [7] . Lim et al. studied 49 patients, and the causes of lacrimal obstruction in their study were such as idiopathic (20%), trauma (14%), congenital (12%), inflammation (10%), infection (10%), herpetic infection (8%), and tumor (8%) [8] . Our study mostly consist of unsuccessful external DCR patients.
Tear drainage tube can be made of various materials, such as polypropylene, silicone, Teflon, and Pyrex glass, and the ideal bypass tube should be straight rather than curved, hydrophobic, have some rigidity, less tissue reaction, and good biocompatibility [3] . The surgical success with different type of tear drainage tube was reported as 88% in the various studies [3, 7] . An important factor in maintaining the patency of the desired fistula between the conjunctival sac and the nose is the retention of the tube [9] . The material of tube, anastomosis between the sac and the nasal mucosal flaps, length of the tube, depth of the insertion of the conjunctival end of the tube and the presence of fixation suture are all the factors affecting the retention of the tube [9] .
Betharia et al. studied 20 CDCR patients with complaint of epiphora due to punctal or canalicular problem. They used Pyrex glass tubes in 10 patients and polyethylene tubes in 10 patients. They mentioned that Pyrex tubes have less irritation to the tissues and better drainage of tears due to their hdyrophilic nature than Polyethylene tubes. They also have lesser chances of obstruction with secretions because of the smooth surface thereby requiring syringing less often and hence less frequent follow-up [9] .
The other known tube is Medpor (Porex Surgical Inc., Newnan, GA,USA) coated tear drainage tube, which provides good tissue tolerance and complete stability at a maximum follow-up of 2-6 years [3, 7, 10] . It is manufactured from borosilicate glass with a linear, high-density polyethylene porous (HDPP) biomaterial coating. The inner glass core conducts fluid into the nasal cavity, whereas the thin covering of linear HDPP permits tissue ingrowth for tube stabilization. A possible disadvantage of a too tight anchoring to the surrounding soft tissue may be difficult tube removal when reintervention is required [3, 7, 11, 12] .
The most important tube related major complications are lateral or nasal tube displacement and obstruction. This is usually develops before the formation of a fistula and effects the surgical success [10] . Conjunctival over-growth or granuloma at the lateral end is known as minor complications [2, 5, 7] .
Fan et al. used Medpor coated tube in their 26 of CDCR patients and reported tube obstruction in 9 of 26 patients (34.6%), and malposition in 1 (3.8%) of 26 patients [3] . They said that the most common complication in Medpor tube was tube obstruction either by soft tissue swelling (early obstruction), and overgrowth of conjunctiva or nasal mucosa (long-term obstruction) nearly 3 months after the surgery [3] .
Elodie et al. used angled extended Pyrex glass Jones' tube, which has a standard length of 24 mm and angle of 130° in the middle, and reported as 31% major, and 8% minor complications [7] . Fernandez et al. used Jones tube between 17 and 26 mm in length and reported as 37.5% downward migration of the tube [5] , and said that, surrounding tissue retraction following the edema and inflammation resulting after the surgery, as well as osteogenesis may responsible for the shifting of the tube [5] .
In our study we used two different type of tube; silicon tear drainage tubes (PVP Metaireau tube-FCI Ophthalmic), and Medpor coated tear drainage tube (Porex Surgical INC., Newnan, GA, USA). The choice of the tube was random. We used polyglactin (6/0 vıcryl) suture in fixation of both tubes but found no advantages in the stabilization of the tubes. Major complications such as tube displacement was only seen in 1 (12.5%) of 8 patients with PVC tube. Distal tube occlusion with granulation tissue formation at the rhinostomy site was seen in 1 (20%) of 5 with medpor tube, and 2 (25%) of 8 with PVP tube. Proximal tube occlusion with conjunctival over-growth was seen in 2 (40%) of 5 Medpor coated tube, and 6 (75%) of 8 in PVP tube. There was no statistical difference in the complications according to type of the tube (p = 0.103). Epiphorafree eye, with the patency of lacrimal passage with lacrimal irrigation test and a normal dye clearance test, was observed in 4 (80%) of 5 eyes with Medpor coated tube, and 1 (12.5%) of 8 eyes with PVP tube. There was statistical difference between the patency of the lacrimal system with two different tubes (p = 0.032).
Granulation tissue may also occur at either end of the tube, and can usually be removed quite easily with toothed forceps. This problem occurs more often at the conjunctival end of the tube [13] . HDPP tube can lead to pyogenic granuloma formation, which leads to secondary tube obstruction [7] . In our study 8 of 13 patients (2 with medpor tube, and 6 with PVP tube) had pyogenic granuloma at the conjunctival end of the tube. This numeric discrepancy was not evaluated statistically because of limited case number.
Symblepharon formation was occurred in 1 of 5 (20%) Medpor coated, and 1 of 8 (12.5%) PVP tube patients who had conjunctival flap. This complication didn't changed according the material of the tube (p = 0.487 > 0.05). Because of this complication we gave up conjunctival flap formation technique, and preferred to do this surgery with tube insertion through the excised caruncule, which was really shortens the surgical time.
Less common complications mentioned in the studies were such as infection, discomfort, diplopia, corneal abrasion, and reflux of intranasal secretion into the fornix were not seen in our study.
In conclusion, present study showed that placement of Medpor coated tear drainage tube in patients undergoing conjunctival dacryocystorhinostomy, has better lacrimal passage stabilization and advantages in relieving tearing problems. But further studies are necessary with larger sample sizes for evaluating its stabilization and effectiveness.
